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(54) METHOD FOR INDUCING DIFFERENTIATION OF RETINA 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for inducing differentiation of a retinal nerve 
cell, capable of making a cell derived from a nerve stem cell express its function by making the 
retina take the nerve stem cell and making the taken nerve stem cell differentiate, so that a 
marker of optic cell or a marker of bipolar cell can be expressed concretely, and to provide the 
retinal nerve cell capable of expressing the marker of optic cell or the marker of bipolar cell, so 
that the retinal nerve cell is suitably used to be transplanted to the retina or the like. 
SOLUTION: This method for inducing the differentiation of the retinal nerve cell comprises 
obtaining the nerve stem cell or a nerve stem precursor cell from a cell derived from the eyeball 
tissue or an embryonic stem cell, introducing a homeobox gene specific to the retina into the 
nerve stem cell or the nerve stem precursor cell, and culturing the obtained cell under a 
differentiation- inducing condition. The retinal nerve cell is obtained by the method for inducing 
the differentiation of the retinal nerve cell. 

* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



i 

(SDlntCI. 



CLAIMS 



[Claim(s)] 

[Claim 1]A differentiation-inducing method of a retinal nerve cell culturing a cell which obtained 
a neural stem cell or a neuronal precursor cell, and was obtained from an eyeball organization 
origin cell or embryonic stem cells by introducing a retina specific homeobox gene into this 
neural stem cell or a neuronal precursor cell under a differentiation-inducing condition. 
[Claim 2]A differentiation-inducing method according to claim 1 that an eyeball organization 
origin cell is one sort chosen from a group which consists of an embryo nerve net film, a ciliary 
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body pigment-epithelium cell, and retinal pigment epithelial cells. 

[Claim 3]A differentiation-inducing method according to claim 1 or 2 that a retina specific 
homeobox gene is at least one sort chosen from a group which consists of Crx, Chx10, Pax6, and 
Rax. 

[Claim 4]A differentiation-inducing method given in claim 1 - 3 any 1 paragraphs which are 
culture under existence with retinoic acid and a blood serum of differentiation-inducing 
conditions. 

[Claim 5]A differentiation-inducing method according to claim 4 that differentiation-inducing 
conditions are conditions cultivated by DMEM/F12 which contained N 2 supplement under 

existence with retinoic acid and a blood serum. 

[Claim 6]A retinal nerve cell obtained by the differentiation-inducing method of a retinal nerve 
cell given in claim 1 - 5 any 1 paragraphs. 

[Claim 7]The retinal nerve cell according to claim 6 which presents an opsin positivity or a PKC 
positivity. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the retinal nerve cell obtained by the 
differentiation-inducing method of a retinal nerve cell and this differentiation-inducing method of 
transplanting to the retina and providing the cetl which was suitable for autotransplantation 
especially. 
[0002] 

[Description of the Prior Art]In recent years, existence of the neural stem cell in a brain and a 
spine comes to be accepted, and it has a hope for a transplantation therapy, nervous 
regeneration medicine, etc. to the Parkinson's disease and degeneratio pigmentosa retinae using 
this stem cell. 

[0003]It is reported by the replanting experiment using the neural stem cell of a rat or a mouse 
about the neural stem cell that the neural stem cell transplanted in the brain moves to a suitable 
position, and specializes in neurone or a gloea. 

[0004]In the regeneration medicine in an ophthalmologic field, when an adult rat hippocampus 
origin neural stem cell is poured in into the vitreous chamber of the rat on two to after-the-birth 
the 7th in which nervous differentiation is advancing, this neural stem cell carries out migration 
of it to the retina, and carries out take to it, and it specializes in various retinal cell Mr. cells, and 
also reproducing a nerve fiber is known. 

[0005]However, the actual condition is not having resulted in the manifestation of the function of 
the retinal nerve cell of not specializing but recognizing light until it functions as a retinal nerve 
cell. 

[0006]Therefore, the means with possible revealing a neural stem cell to the retina and making 



file://¥¥192.168.0.23¥^ 2009/04/22 



JP-A-2002-325571 



3/8 ^— S? 



take and the cell which made specialize and was derived from this neural stem cell reveal the 

function as a retinal nerve cell is demanded. 

[0007] 

[Problem(s) to be Solved by the Invention]It aims at providing the differentiation-inducing 
method of a retinal nerve cell with that this invention reveals a neural stem cell to the retina, 
and makes take and the cell which made specialize and was derived from this neural stem cell 
reveal a function, and possible making the marker or bipolar cell marker of visual cells specifically 
reveal. An object of this invention is to provide the retinal nerve cell which presents the suitable 
marker or bipolar cell marker of visual cells for the transplantation to the retina etc. 
[0008] 

[Means for Solving the Problem]Namely, this invention, [1]A differentiation-inducing method of a 
retinal nerve cell culturing a cell which obtained a neural stem cell or a neuronal precursor cell, 
and was obtained from an eyeball organization origin cell or embryonic stem cells by introducing 
a retina specific homeobox gene into this neural stem cell or a neuronal precursor cell under a 
differentiation-inducing condition, [2]The above which is one sort chosen from a group which an 
eyeball organization origin cell becomes from an embryo nerve net film, a ciliary body pigment- 
epithelium cell, and retinal pigment epithelial cells [1]A differentiation-inducing method of a 
statement, [3]The above which is at least one sort chosen from a group which a retina specific 
homeobox gene becomes from Crx, Chx10, Pax, and Rax [1]or[2]A differentiation-inducing 
method of a statement, [4]The above which is culture under existence with retinoic acid and a 
blood serum of differentiation-inducing conditions [1]-[3]A differentiation-inducing method given 
in any 1 paragraph, [5]The above which is that differentiation-inducing conditions cultivate by 
DMEM/F12 which contained N 2 supplement under existence with retinoic acid and a blood serum 

[4]A differentiation-inducing method of a statement, [6]Above[1]-[5]In a retinal nerve cell and a 
row which are obtained by the differentiation-inducing method of a retinal nerve cell given in any 
1 paragraph [7]The above which presents an opsin positivity or a PKC positivity [6]It is related 
without a retinal nerve cell of a statement. 
[0009] 

[Embodiment of the Invention]The differentiation-inducing method of the retinal nerve cell of 
this invention has one big feature in culturing the cell which obtained the neural stem cell or the 
neuronal precursor cell, and was obtained from the eyeball organization origin cell by introducing 
a retina specific homeobox gene into this neural stem cell or a neuronal precursor cell under a 
differentiation-inducing condition. 

[0010]According to the differentiation-inducing method of the retinal nerve cell of this invention, 
by the case where transplanted the hippocampus origin neural stem cell to the retina, and it is 
made to specialize, making it revealed demonstrates the outstanding effect of the ability to make 
the function of the difficult visual cells or a bipolar cell reveal. 

[001 1]Since the cell which reveals the function of visual cells or a bipolar cell and which 
presents an opsin positivity or a PKC positivity can specifically be obtained according to the 
differentiation-inducing method of the retinal nerve cell of this invention, the outstanding effect 
that a useful cell can be developed to the regeneration medicine of the retina is demonstrated. 
[0012]The organization which is used for obtaining a neural stem cell or a neuronal precursor 
cell, and gets in the differentiation-inducing method of this invention, By introducing a retina 
specific homeobox gene into the obtained cell, what is necessary is just the marker of visual 
cells, for example, opsin, a marker of a bipolar cell, and an organization that may reveal PKC, and, 
specifically, a **** inner layer etc. are mentioned to an eyeball organization and a twist concrete 
target. This organization may be of adult origin, or may be of the individual origin of fetus. 
[0013]In the differentiation-inducing method of this invention, a neural stem cell or a neuronal 
precursor cell may be obtained from these embryonic stem cells using embryonic stem cells. 
[0014]as the method of deriving to a neural stem cell or a neuronal precursor cell from said 
embryonic stem cells — literature of Kawasaki, Sasai and others [Kawasaki, H., Sasai Y., Neuron., 
and 2000 Oct; 28(1 ):3 1-40] etc. — the technique of a statement, etc. are mentioned. Refer to a 
"molecular biology protocol", the Nankodo issue, etc. for conditions, such as culture of 
embryonic stem cells, and maintenance, for example. 
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[0015]As said organization origin cell, an embryo nerve net film, a ciliary body pigment-epithelium 
cell, retinal pigment epithelial cells, etc. are mentioned. 

[0016]By Dispase, EDTA, etc., process said organization origin cell and the organization which 
extracted by the suitable means, for example subsequently, Trypsinization is carried out, it 
cultivates until it dissociates and becomes confluent by a still more suitable culture medium to a 
single cell, and it is extracted trypsinization and by carrying out collagenase treatment, and deals 
in the obtained cell. Here, when cultivating when extracting a cell, culture media, such as a 
culture medium containing the below-mentioned basic fibroblast growth factor, a culture medium 
containing an epidermal growth factor, and a culture medium containing LIF (leukocyte migration 
inhibition factor), can be used. 

[001 7]A neural stem cell or a neuronal precursor cell reveals markers, such as NESUCHIN. 
[0018]The neural stem cell or neuronal precursor cell of this ciliary body pigment-epithelium cell 
origin is also contained in the range of this invention. 

[001 9] Although said neural stem cell or a neuronal precursor ceil may be obtained as neural 
sphere containing this, it may present the following transgenics and differentiation inducing to a 
nerve with this neural sphere in this invention. 

[0020]The serum free medium containing said basic fibroblast growth factor (bFGF) [Henceforth 
a bFGF content serum free medium] If it carries out, DMEM/F12 containing N 2 supplement, etc. 

is mentioned. It is desirable [ the content of said basic fibroblast growth factor in this culture 
medium ] preferably that it is 40 ng/more than ml 20 ng/more than ml 10 ng/more than ml. 
[0021]As an N 2 supplement, it is an insulin. 5 microg [ // ml ] and transferrin 100microg/ml, 

projet stolon 20nM, putrescine 100microM, sodium selenate 30nM is mentioned. 
[0022]Conditions, such as temperature in the culture in a bFGF content serum free medium, an 
oxygen density, and carbon dioxide levels, can be suitably set up according to a cell. 
[0023]setting in a generating process as a retina specific homeobox gene — the field of an eye - 
- having a specific pattern of manifestation — and a field — the gene which controls specific 
morphogenesis, and the gene which participates in the manifestation of a differentiation 
character are mentioned. Specifically, Crx, Chx10, Pax6, Rax, etc. are mentioned. In the 
differentiation-inducing method of this invention, from a viewpoint which can make a visual cell 
marker reveal by introduction to a neural stem cell or a neuronal precursor cell, preferably, Crx 
or Chx10 is mentioned and Chx10 is preferably mentioned from a viewpoint which can make a 
bipolar cell marker reveal. The base sequence of said Crx is shown in GenBank accession 
number:U77615. 

[0024]As an introducing method of said retina specific homeobox gene to a neural stem cell or a 
neuronal precursor cell, For example, the transgenics method using an adenovirus vector, 
electroporation, the transgenics method using a retroviral vector, the transgenics method using 
an adeno-associated virus, a RIPOFE cushion, electroporation, etc. are mentioned. From a 
viewpoint of introductory efficiency, the transgenics method using an adenovirus vector and the 
transgenics method using a retroviral vector are desirable preferably. 

[0025]Subsequently, the neural stem cell or neuronal precursor cell by which transgenics was 
carried out is cultured under a differentiation-inducing condition suitable for the differentiation 
to a retinal nerve cell. 

[0026]As said differentiation-inducing conditions, the culture under existence with retinoic acid 
and a blood serum, etc. are mentioned. Here, as a culture medium by which it is used for culture 
and in which it deals, DMEM/F12 culture medium containing N 2 supplement, etc. are mentioned. 

Conditions, such as temperature at the time of culture, an oxygen density, and carbon dioxide 
levels, can be suitably set up according to a cell. 

[0027]It is more than O.lmicroM, and as for the amount of said retinoic acid used, it is desirable 
preferably that it is more than 0.5microM, it is below 10microM and it is desirable preferably that 
it is below 5microM. 

[0028]As for the amount of said blood serum used, at the time of differentiation inducing, it is 
desirable that it is about 1%. 

[0029]The cell which specialized by culture of the neural stem cell or neuronal precursor cell 
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under differentiation-inducing conditions by which transgenics was carried out, When the 
introduced gene is a Crx gene, the opsin positivity which is a marker of visual cells is presented, 
And it has the feature of presenting a beta-Ill tubulin positivity, a GFAP positivity, etc. which are 
the markers of a nerve cell, When the introduced gene is Chx10 gene, it has the feature of 
presenting the PKC positivity which is a marker of a bipolar cell, and presenting a beta-Ill tubulin 
positivity, a GFAP positivity, etc. which are the markers of a nerve ceil. Therefore, it can use by 
using this cell as a retinal nerve cell. The retinal nerve cell obtained by this differentiation- 
inducing method is also contained in this invention. 

[0030]The application as a cell [ as opposed to disease patients, such as a retina degenerative 
disease, for example, degeneratio pigmentosa retinae, age-related macular degeneration, amotio 
retinae, glaucoma, and vasa-sanguinea-retinae obstruction, in the retinal nerve cell obtained by 
the differentiation-inducing method of this invention ] for transplantation is expected. Since the 
neural stem cell obtained by this invention is uniform, the cell of quantity is obtained enough and 
cryopreservation is made, there is an advantage of enabling a planned therapy. 
[0031]According to the differentiation-inducing method of this invention, changing the direction 
of differentiation is also expected by addition of cytokine, or introduction of a foreign gene. 
[0032] 

[Example]The rat retina of culture viviparous 18 age in day of Example 1 (1) retina or the 
viviparous 11 -week old Homo sapiens retina was extracted. The serum free medium which 
contained the basic fibroblast growth factor (bFGF) 20 ng(s)/ml [presentation: It cultivated at 37 
** under 5%C0 2 and 20%O 2 using DMEM/F12+N 2 supplement]. In the place which the cell fully 

increased, it is 0.125% trypsin about a culture. By [the product made by Gibco], it processes for 
5 minutes, it continues at 37 **, and is on a collagen coat dish, [medium composition: Subculture 
was carried out for 30 days at 37 ** under 5%C0 2 and 20%O £ by DMEM/F12+N 2 supplement 

+bFGF]. About research of the Homo sapiens embryo retina, the approval of Bioethical 
Committee, Kyoto University, was received, and was performed. Following and N 2 supplement is 

an insulin. 5 microg [ ml ] /, transferrin 100 microg [ ml ] /, projet stolon 20nM, putrescine 
lOOmicroM, sodium selenate It is 30nM. 

[0033]The culture medium which removed bFGF from the culture medium of the culture on the 
occasion of differentiation inducing, and added fetal calf serum (FBS) and retinoic acid 
[presentation: It cultivated for two weeks at 37 ** under 5%C0 2 and 20%O 2 by DMEM/F12+N 2 

supplement+0.5microM RA]. 

[0034]As a result, it turns out that isolation culture of neural sphere considered that a neural 
stem cell is included in his being surprised by the same method as a hippocampus origin neural 
stem cell from a rat and the human embryo retina as shown in drawing 1 can be carried out. 
[0035]Subsequently, the frozen section was produced for neural sphere after fixing to a slide 
glass by paraform ARUDE hide 4%. 

[0036]The antibody to NESUCHIN used as the marker of a neural stem cell about the obtained 
section Immunity dyeing was performed by [the product made by Pharmingen]. 
[0037]As a result, it is shown that almost all cells are NESUCHIN positivities. With retinoic acid, 
after differentiation inducing, beta- III tubulin and a GFAP positive cell are seen, and an 
immature nerve and specializing in a neuroglia are shown. 

[0038](2) The eyeball of the nerve differentiation inducing 3 from a ciliary body pigment- 
epithelium cell - a 4-week old DA rat was extracted, the front sclera was cut open a little to 
cyclic, and the anterior eye segment was separated from the equatorial part. After removing the 
retina thoroughly, a lens and ciliary body colorlessness matter epithelial cells were removed. 
After isolating a ciliary body organization, each organization was processed at 37 ** by Dispase 
(1000U/ml) for 15 minutes, and, subsequently was processed at the room temperature by EDTA 
0.05% for 20 minutes. 

[0039]As the pigment-epithelium cell side became the undersurface, it made it paste on the dish 
which carried out the laminin coat, and about some ciliary body organizations, indirect arrival 
culture was performed at 37 ** under 5%CQ 2 and 20%O 2 on the 20th using said bFGF content 
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serum free medium. 

[0040]For differentiation inducing to a nerve, it is a fetal-calf-serum content culture medium 
about a culture medium succeedingly. [presentation: It exchanged for DMEM/F12+N 2 supplement 

+ retinoic acid], and culture was continued similarly. 

[0041] As a result, the cell like neural sphere was obtained from the ciliary body pigment- 
epithelium cell. Before differentiation inducing to a nerve, the cell of the NESUCHIN positivity 
was checked, and beta- III tubulin and a GFAP positive cell existed with a small number too after 
differentiation inducing. 

[0042](3) The transgenics by production of a recombinant adenovirus vector, production of below 
transgenics and a recombinant adenovirus vector, and this vector is a method of Kanegae, and 
Saito and others, [literature name: It carried out according to a transgenics & manifestation 
analysis laboratory procedure, the 27-42nd page, (1997), and Yodosha issue]. 
[0043]The GFP gene which is the Crx gene and reporter gene which are specific homeobox 
genes of visual cells was amplified, respectively, and each gene started with the restriction 
enzyme was included in the manifestation cosmid cassette. It amplified using the transformant 
produced about the Crx gene, Chx10 gene, and the GFP gene by transforming host Escherichia 
coli by each of the plasmid which held the plasmid holding Crx, the plasmid holding Chx10, and 
GFP, respectively. 

[0044]Subsequently, the adenovirus which reveals each gene was produced by the homonous 
rearranging method. Subsequently, the obtained recombinant adenovirus was infected with 293 
cells, and was proliferated, and a virus was refined by the step gradient method using a cesium 
chloride. 

[0045] Subsequently, the refined Crx gene expression adenovirus, Chx10 gene-expression 
adenovirus, or GFP gene expression adenovirus was infected to each of the neural stem cell of 
ciliary body pigment-epithelium cell origin (or neuronal precursor cell). 

[0046]About the obtained infected cell, they are nerve differentiation conditions. [The conditions 
of DMEM/F12+N 2 supplement+1% FBS+20ng/ml bFGF] Downward, it cultivated succeedingly. 
[0047]The effect given to nerve differentiation in immunocytochemistry analysis was judged as 
follows about each of the Crx gene expression adenovirus infection cell, the Chx10 gene- 
expression adenovirus infection cell, and the GFP gene expression adenovirus infection cell. 
[0048]About the cultured cell, the culture medium was fixed to the slide glass after suction 
removal using paraformaldehyde 4%, and it blocked using skim milk. 

[0049]Various primary antibodies known as various kinds of neural markers Each dilution 
obtained by diluting [an anti-NESUCHIN antibody, anti-neurofilament 200 antibody, anti-MAP5 
antibody, an anti-beta- III tubulin antibody, an anti-GFAP antibody, and an anti-opsin antibody] 
to optimum dilution magnification and the fixed cell were made to react. Subsequently, the 
second antibody labeled fluorescently It was made to visualize using [the product made by 
Amersham]. 

[0050]About the visualized marker, while observing with the fluorescence microscope, 
photograph recording of the part was carried out using the confocal microscope. A result is 
shown in drawing 2 . 

[0051] As shown in drawing 2 , using an adenovirus vector After introducing Crx or Chx10, when 
the cell of an opsin positivity which is a marker of visual cells when differentiation inducing is 
carried out and Crx is introduced is seen and Chx10 is introduced, it turns out that the PCK 
activity which is a marker of a bipolar cell is seen. On the other hand, when a gene was not 
introduced, or when differentiation inducing was carried out after introducing a GFP (green 
fluorescein protein) gene by an adenovirus vector, an opsin positive cell was not accepted. 
[0052]It is suggested from the above result that an undifferentiated neural stem cell (or neuronal 
precursor cell) is obtained from the rat fetus retina and the Homo sapiens embryo retina, and a 
rat ciliary epithelium. It is suggested by differentiation inducing that a part of neural stem cell (or 
neuronal precursor cell) specializes in a nerve and a gloea. it is shown by by obtaining the cell of 
an opsin positivity which is a marker of visual cells, for example, introducing Chx10 gene by 
introducing a homeobox gene, for example, a Crx gene, that the ceil of a PKC positivity which is 
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a marker of a bipolar cell is obtained. 
[0053] 

[Effect of the Invention]According to the differentiation-inducing method of this invention, 
revealing a neural stem cell to the retina and making take and the cell which made specializing 
and was derived from this neural stem cell revealing a function, and the outstanding effect of the 
ability to make the marker or bipolar cell of visual cells specifically revealing are done so. The 
application as a cell [ as opposed to disease patients, such as a retina degenerative disease, for 
example, degeneratio pigmentosa retinae age-related macular degeneration, amotio retinae, 
glaucoma, and vasa-sanguinea-retinae obstruction, in the retinal nerve cell of this invention ] for 
transplantation is expected. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing llDrawing 1 is a figure showing neural sphere obtained from the fetus rat retina. 
[Drawing 2lDrawing 2 is a figure showing the cell which carried out after-introduction 
differentiation inducing of the Crx gene using the adenovirus vector. The cell which revealed the 
opsin which is a marker of visual cells is accepted. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 2] 




[Translation done.] 
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[0 0 12] *«WO»ft«**»^*3V^T. 

srirKcfc^ m»^^-^-> Witt, ^v-v, 
^tfJ:<, JMWSilctt, KiMUt J: 0 

[0 0 13] *^^^ftK***^i3^T«, 
Kt£»»B]IS£rfflv\ RJEtt»»HS^b, 

[0014] meiBEtt«jHBn^&. #s»jfwiiax*i#fi 

b^^Ci^ [Kawasaki, H. , Sasai Y. , Neuron., 2000 0c 
t; 28(1): 31-40] £TfclB*0>#8:tt bttS. 

[0015] mriE«a«s**Bjia^ trii, i^i^Si 
[0016] mesuiA^tPK^ »«**a 

t?«ttiLfciB«S:, D i s p a s e. EDTAftifCfe 
»Jfi, LIF (&ifa5$iS^PlJhE^) «r**Ufc#tt* 

[0017] #&««Bn^^wsMKinia». ^^>- 

[0 0 18] ^d»S*«ffft*JijR*IBja**0#ft»«l 

[0019] HfriEWfi»aB«axtt#satias*Bfla 

fi, rftSr&irneural sphere £ L-a#b*L 5 

:£^W-3oV N Tf3:, neural sphere £;^T 

[0020] mK&xtemm&m&wxB* ( b f g 

F ) S:**UfcJijliL««» O^T, bFGF^tifi 
J§ifi£l^5] ^ LTIi, N2 if^y * > b^^TUfcD 
MEM/F1 2?i^^Jf btb^o d^5igifel-*5*t5 

miis^^ii^Jisit^iia^co^^-sn, 1 0 n g/ 

mlJL^±, »^L<{1, 20ng/ml^ «t 9 »4 
L<fS. 40ng/mlH±'CM:tdsa*U\ 
[0 0 2 1] N2 f-^y ^ V h t LTIi, V* U >- 
5/ig/mK F7>^7i^l00/ig/ml, 7* 
P^x^foy 2 0nM, ^hU^'» 1 0 0 Ai 



(3) 3#Hi 2002-325571 

M> ir l/yif h y 3 0 TiM^mfhtl^bo 

[0 0 2 2] b FGF-S*j|ftjfiLfl|»»*lC*3tf5««»w 

[0 0 2 3] LT 

u t^m^m^mmm^um-r^A^. frit 

W\ Crx, ChxlO, Pax6, Rax^Wiif 

xttwawKaia^oatA^j: oaiw&^— **a 

Ch x 1 O^tf bh, 3?«jBBIS^— # — 6 
#£L<tt, ChxlOWf 
<b;fa£o **3x MiaC r x OftSBEyUfi, G e n 'B a n 
k7 ^ir : U 7 7 6 1 5 fC^tl^o 

[0024] nmtm&xfrftmittmmb^<omBmm 
a. r^/ »>^/^-<^^— sr^v^sae^aiA**, 

>ft<^#tf e>tb5 0 *A2»*0>*;ft*»e>* ^^L< 
tt, 7r; ^-T/^^^^ — ^rfflv^ae^AirjfeS 
t/w hn ^^/u^^^^-^ffiv^itfeT-^A^fe^M 

[0 0 2 5] OV^, Jte^*AS*tfc»«l*IBBXtt 

30 [o o 2 6] tte$Mb«»ftfl=i: urw:, ^f/^yi 

h^MttDMEM/F 1 2«Hfttt4f*S*ff bttS. 

[o o 2 7] Bufsu^y-r o. um 

^0 [0 0 2 8] Sfc, mrf5i6iW<7){^fflftfi, 

[0 0 2 9] dftWWftfrTt-Sartsae^WASixfc 

co^-^-T'^5j3-iii fa-^yygtt, GFAP 

^ x ChxlOteft'fc^ ^S*ffl^2^-^ — ^7 — 
50 -5j5~M1 ^^-^y>^14, GFAPM^t^Mf 
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[0 0 3 0] *»M^^t«**ffi^<tl?#6ix^lHISl 
[0031] $ fefc:, *»W<o»{fcR**«fe^J:Jxtf, 

[0 0 3 2] 

(l) MR^«« 

Lyto 20n g /mi ttXttikik^MiniiXH 

T- (bFGF) *r**bfc«Jhi*#« (M:DMEM 
/F12+N2 IfXy h) SrJHl^T. 5%C02 \ 
2 0%O2 cot, 3 7^*1^ +5»c*aa3fts«Bt 
Lfc t Z 5T% 0 . 1 2 5 % h ]) V [G i 

bcottK) 37tt?5»MU 0<5^T, 

^-y^rn-h^ y^a.± : DMEM/ 

F12+N2 t/y^yh + bFGF] T'5%C02 , 
2 0%O2 <OT\ 3 7tt*3O0H> «f«S*L*:. 4 

fl^^i^^gtttf^o^. ^t. N 2 u-yy^ 

>f^^y> 5/zg/mK h7^7iily 
100/zg/ml, /nv?i^FoV 2 0nM, :/ 
M/yi/V 10 0/iM x tl/y8th!l!?A 3 On 

[0 0 3 3] #flsR*fcl|RL-rte, »««o«»^e>b 
FGFtR*U ^fflfiL* (FBS) irl/fy^yS 
^^PLfctgife CtajA : DMEM/ F 1 2+N2 t/y 
p^h+O. 5/iM RA) T5%C02 , 2 0%O2 
<DT. 3 7W2IF^Slt 0 

[0 0 3 4] ^O^JH. mUCTjk-tko 

neural sphere Sr4>K«iti-S - t 
[0 0 3 5] OV^"C, neural sphere£:4 

[0 0 3 6] WfcjftfcSUtKo^-T:. #»»JHBJiaO"7— 

* — i: SixTV>5*^^^(^«-i-SSi«5: [P h a r m i 
n g e nVMi T*MM^fir^ot 0 

[0037] -tcote*. m*-i''<x<nmv&ti*** s f->'lb 



(4) ^P12 002-325 5 71 

js- ni^-:/y>\ gfapmw 

[0 0 3 8] ( 2 ) ^«#fi*±&»JI&a> 6> (D&&Mt 

mm 

S&HttSr. Dispase (1000 U/m 1 ) K J: «9 3 
7tT*l 5##L3SU OV>T\ 0. 0 5% EDTAfd 
«fc 0 . Ifi-C 2 0 ^^1 LfCo 

[0 0 3 9] -SPCD^tfSaSfei-O^Tti, 7 V=i 

piaxgf^, *WBbFGF***UliL»«PiftSrfflv^ 

T, 5%C02 N 2 0%O2 <DT, 3 7tt2O0Rg8 

[0 0 4 0] Wft^<B$Mfc«#Ofcfcfc:tt. 
20 t\ J£Jft«r, 4*&f?jrfa»*##tt [J&fifc: DMEM/ F 

12+N2 fyy^yh + uf/^yg) i:^lt, 

[0 0 4 1] ^O^S, %»flefe*±Ai»]IBJ&>& n e u 
r a 1 s p h e r e «<0»JSa*»b*Lfc. 

s&tt^ttD is — in^-^yv. gfapbmw^ 

[0 0 4 2] (3) 

(1 9 9 7) , ^±|±BtT] fcLftoTfrfcofc. 

[0043] msMso^aw* ^ ^ * ^ae^-cfc 

Cr xtgT-, Ch x 1 Oite^^t/GF PjtfiT-^o 
V^T, ^*Ve*U Crx^U;/7^;K, Chx 

[0044] ov>t% *arawaftx.«fe^«t 9, -tix-eix 

T% nbtbfzm&ttTTy V^^XZ, 2 9 3MSIC^ 
^^^Ttim^-fr, !HktV^ifflV^77y^7 

[0 0 4 5] OV^, ^«»fe5R±JK»liaA*0#S» 

50 fcCrxlfi^arfy?^^, ChxlOigf 
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[0 0 4 6] #fejh,fc«»*Ma«:. #«5Hfc*fl= CDM 
EM/F12+N2 FBS+20 
ng/ml bFGF^ffl T(-> 
fc. 

[0 0 4 7] CrxS^MTfy^-f/^M 

te, chx lotfiT-Mrfy^^^iS^WW 

[0 0 4 8] M«^coV^t, #ttS«r«5ll»*«L 4 
[0 0 4 9] tf — fc LT*D<b;ft5«*ft 

oow, S:map5^ ^7Li3 - iii^^-^yvfet 

SfcGFAPStffc, tt^S'V'SMH «:Eift*R«F 

^MJSfcfcEJS***:., o^T% **««S*Lfc— *: 
fetft: [Ame r s h a mttfit) SrJBV^T. ^mtZ^t 

fc. • 

[0 0 5 0] ^«{tSftfc^— fc — fcloV^-t, 

[0 0 5 1 ] H^td^-Tcfc T s rJ*?<<fl'**<9 9 
-^V^CrxXiiChxl0^iAf> 5Mfc«*L 

5^v-^HM4<o«ajia^btt, ChxlO^iAU: 
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8 

SVMiTf / ^-f/^^ ^-TGF P (green 
fluorescein protein) itfii 1 ^r?S 

[0 0 5 2] ^_b^S^ «t ^ 77 H&frlMJlXVt h 
JO SbUl, ^^^s/^^ite^, Crxte^r 

>-»tt<o«Bna^#e>tt, win ch x 1 oiifiT-^ 

[0 0 5 3] 

[HB<o|li*4KW] 

[Hi] J8S#7 7 MHR^fe^btL^in e u r 

a l sphere ^r^-^IE'Cfc 5 B 

[i2] 0 2*1, rfyM/^^-^v^xcr 

50 £ c 
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ftm 2002-325571 



7 p ^ h-^— v^jgEt 



(51) Int. CI. 7 

A 6 1 P 27/06 
C 1 2N 5/10 



F I 



f-73-h' 



C 1 2 N 15/00 
5/00 



A 



B 



F^-A(##) 4B024 AA01 BA80 CA01 CA04 DA02 



EA02 EA04 FA02 FA10 GA11 
HA17 

4B065 AA90X AA93Y AB01 BA01 
BB25 BB32 BB34 CA44 

4C084 AA13 NAM ZA332 

4C087 AA01 AA02 AA03 BB56 BB57 
CA04 NA14 ZA33 
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